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\C   VIABILITY  OF  LODGEPOLE  PINE.  SEED  AFTER* NATURAL  STORAGE  IN  SLASH  \ 

David  Tackle,  Forester 

Lodgepol©  pine  £pjnus  contorta]  Dougl . )  seed  in  closed  cones  on  living 
trees  are  known  to  retain  their  viability  for  30  years  or  more .*,/  Little 
information  is  available,  however,  on  the  viability  of  seed  in  unopened 
cones  that  remain  attached  to  the  logging  s?i.ash  following  cutting.  Because 
density  of  stocking  in  lodgepole  pine  stands  can  easily  become  excessive, 
the  disposal  of  the  slash  (and  seed)  can  be  an  important  part  of  manage- 
ment.    It  was  considered  advisable,  therefore,  to  learn  if  seed  retained  in 
unopened  cones  in  the  slash  are  viable  and,  if  so,  whether  cone  position  in 
the  slash  affects  viability. 

Seed  Collection,  Storage,  and  Extraction 

In  September  1953,  two  collections  of  unopened  cones  were  made  in 
6-year-old  slash.    Twenty  tree  tops  were  selected  at  random  on  an  area  that 
had  supported  a  stand  of  pure,  even-aged,  overmature  lodgepole  pine.  The 
area  is  on  level  terrain  on  the  Ashley  National  Forest  in  the  Uinta  Moun- 
tains in  northeastern  Utah  at  an  elevation  of  10,100  feet.    The  stand  was 
clean-cut  for  sawtimber,  mine  props,  and  poles  in  August  1947. 

The  first  collection  was  made  from  cones  that  were  attached  to  the 
slash  at  heights  above  ground  up  to  3  feet,  and  which  were  exposed  com- 
pletely to  the  elements .    The  second  collection  was  also  made  from  cones 
that  were  attached  to  the  slash,  but  which  were  in  contact  with  the  ground 
or  the  duff  and  buried  under  the  slash. 

Cones  were  stored  in  cotton  canvas  bags  for  2  months  in  a  cool,,  dry 
basement;  then  they  were  air  dried  in  trays  for  2  months  at  temperatures 
ranging  between  60  and  80  degrees  F. 


1/  U.  S.  Forest  Service.    Woody  plant  seed  manual.     U.  S.  Dept.  Agr .  Misc. 
Pub.  654,  416  pp.  1948. 


Seeds  were  extracted  by  placing  the  cones  in  a  drying  oven  at  140  de- 
grees F.  for  8  hours,  shaking  the  opened  cones  in  a  closed  container,  and 
screening  the  seed  through  wire  meshes .    Dewinging  was  accomplished  by 
gentle  kneading  and  further  screening. 

Germination  Tests 

The  germination  tests  were  carried  out  for  62  days  on  moist  blotting 
paper  in  covered  petri  dishes  using  400  seed  from  each  collection  in  100- 
seed  lots .    The  seeds  were  treated  with  a  commercial  seed  disinfectant 
(Semesan) .    Air  temperatures  were  maintained  betv/een  60  and  80  degrees  F. 

Germination  counts  were  made  at  2-day  intervals  for  the  first  14  days, 
then  at  6-day  intervals  throughout  the  balance  of  the  test  period.  Abnor- 
mal germinates  (where  cotyledons  emerge  from  the  seed  coats  before  the 
radicals,  and  malformed  seedlings)  were  excluded  from  the  main  analysis. 

Results  and  Discussion 

Seed  from  both  sources  in  6-year-old  logging  slash  were  viable .  The 
daily  rate  of  germination  was  virtually  the  same  for  both  seed  lots  and 
peak  germination  was  reached  in  8  days .    This  rapid  germination  is  impor- 
tant where  the  growing  season  is  short,  as  in  lodgepole  pine  stands  in 
the  Intermountain  region. 

Differences  in  average  germinative  capacity  in  62  days  and  average 
gorminative  energy  in  8  days  between  the  two  seed  lots  were  compared  by 
t-tests  and  were  found  to  be  significant .    Seed  from  cones  above  ground 
showed  a  germinative  capacity  of  68.8  percent,  while  the  seed  from  cones 
on  the  ground  showed  only  35.2  percent  (tabic  1).     A  similar  relation  is 
shown  between  the  germinative  energies  of  the  two  seed  lots --30. 0  and 
14.5  percent,  respectively. 

Gorminative  capacity  for  seed  from  cones  above  ground  (68.8  percent) 
is  slightly  highor  than  the  avoragc  of  64  percent  indicated  for  untreated 
(unstratifiod)  seed  in  the  WOODY  PLANT  SEED  MANUAL  (p.  274);  for  seed  from 
cones  on  the  ground  (35.2  percont)  it  is  nearly  equal  to  the  indicated  low 
of  36  percent  for  untroatcd  seed. 

It  is  interesting  that  96  porcent  of  tho  total  germination  for  sood 
from  cones  abovo  ground  and  91.5  percent  for  sood  from  cones  on  the  ground 
occurrod  within  20  days  after  sowing.    Germination  abnormalities  were  1.4 
porcent  and  4.3  porcent,  respectively. 

Sood  retained  in  unoponod  cones  in  the  slash  could  thcroforo  incroaso 
stocking  for  at  loast  6  years,  particularly  when  the  slash  is  disturbed. 
These  seed  can  be  considorod  an  asset  or  a  handicap  in  stand  management 
doponding  upon  whether  initial  stocking  is  above  or  below  a  desirable 
dogroo . 
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Table  1 . --Cumulative  germination  percentages  by  periods  following  sowing 
for  lodgepole  pine  seed  collected  from  two  sources  in  6-year-old 
logging  slash  in  the  Uinta  Mountains  in  Utah  l/~ 

Cone  source  in  slash 


'rom  sowing 

Above  ground, 

On  ground, 

up  to  3  feet 

under  slash 

Days 

Percent 

Percent 

2 

0.0 

0.0 

4 

1.8 

1.0 

6 

10.5 

4.0 

8 

2/30.0 

2/14.5 

10 

46  .5 

23  .5 

12 

57.8 

26.8 

14 

59.0 

30.0 

20 

66  .0 

32.2 

26 

67.2 

33.2 

32 

67.8 

33.8 

38 

68.0 

34.0 

44 

68.2 

34.8 

50 

68.5 

35  .0 

56 

68.8 

35.0 

62 

3/68.8 

3/35.2 

germination  (percent) 

68.8 

35.2 

1/  Basis--400  seed  from  each  source 
2/  Germinative  energy 
3/  Germinative  capacity 


Summary 


Unopened  lodgepole  pine  cones  were  collected  from  two  positions  (on 
the  ground  and  up  to  3  feet  above  the  ground)  in  6-year-old  logging  slash. 
Results  of  germination  tests  conducted  with  seed  from  them  show  that: 

1.  Some  of  the  seed  stored  in  unopened  cones  in  logging  slash  are 
viable  and  could  contribute  to  increased  stocking  on  clean-cut 
areas  for  at  least  6  years. 

2.  The  viability  of  lodgepole  pine  seed  in  closed  cones  is  affected 
by  cone  position  in  the  slash.    In  this  case  seed  from  cones 
above  ground  had  about  twice  the  germinative  capacity  and  germina- 
tive energy  of  seed  from  cones  on  the  ground. 
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